Introduction

Logic starts from the division of subject and object, and belief distinguishes between what is seen and what is not seen. The Western mode of thinking can never do away with this eternal dilemma, this or that, reason or faith, man or God, etc. With Zen all these are swept aside as something veiling our insight into the nature of life and reality.
Daisetz T. Suzuki 1938, p360-361 . . . our science -Greek science -is based on objectification . . . But 
I do believe that this is precisely the point where our present way of thinking does need to be amended, perhaps by a bit of blood-transfusion from
Eastern thought.
Erwin Schrödinger 1958, p130
We have eternally been faced with the fundamental question: what is life? Not only is this the exact title of Erwin Schrödinger's book (1) published in 1944; it is even the very question that we have often asked,
but not yet answered satisfactorily. This is probably not because we lack complete knowledge of components such as molecules, organelles, cells or organs at different hierarchical levels of a living system, but because we lack a holistic view integrating the fragments of knowledge at different levels during our investigations of the history of life (2) .
Indeed, global features of the living system cannot be understood by analyzing the component parts separately. This is true even for non-living systems (3) . Remember the revolutionary concept of Niels Bohr's complementarity principle in modern physics (4) . In classical theory, particle phenomena and wave phenomena are considered to be mutually exclusive and even contradictory. From quantum theory, however, they can be viewed as merely different aspects of the same phenomena, known as complementarity.
We need paradigm shifts from one view of considering opposites as contradictory to another view of considering opposites as complementary towards a synthesis (5).
This reminds us of the famous story about six blind men and the elephant, where there were quite different impressions of the same animal as being a wall, a snake, a spear, a tree, a fan and a rope. All these answers are right, and also wrong. It is not a question of which one is correct and which is not. All these answers only describe small parts of the same animal. Lessons learned from this famous story suggest that the real question is, "By taking different kinds of complementary approaches, how do we acquire an improved understanding within given constraints?" (7, 8) Under the influence of the traditional way of Western thinking, we are again apt to ignore the important role of the external environment, especially an environment that is polluted, on life's processes (9). It is no longer possible and even a mistake to investigate life itself without considering its surrounding environment under various conditions of time and space during its past history from the beginning (9, 10). The dichotomy of nature and nurture, reflecting the dichotomy of subject and object, is only one of many similar dichotomies, which has inevitably shaped our way of thinking and our understanding of life and environment (10, 11) . The present paper proposes a new paradigm of life by means of endo-exo circulation (9, 12).
Beyond the limits of traditional Western thinking
In traditional Western thinking, it is assumed that there is a very clear distinction between subject and object. Based on this assumption, it is believed that we can obtain our knowledge about a given object as it is strictly isolated. A lot of knowledge has been accumulated, and hence our scientific world picture has been made from this gathered knowledge,
where there is only a causal linkage (cf. Fig.4a ). We have been, however, mistaken within the framework of our world picture. Ironically, it is impossible to ask a question about the reliability of this scientific framework within the framework itself.
Revolutionary breakthroughs in particle physics can give insights into better understanding of how we make great progress (13) . Remember
Heisenberg's uncertainty principle in modern physics. It suggests that observing a particle is also perturbing it, and that we cannot avoid an essential uncertainty in regard to the state of the particle. It appears to be a problem that there is no clear distinction between subject and object; we are both spectators and actors. The only way to make progress in our understanding is to predict the outcome of experiments statistically.
Surprisingly, the everyday questions of life typical of Eastern philosophy resemble the scientific questions revealed by Heisenberg's uncertainty principle as well as Bohr's complementarity principle (5).
When we are observing a thing, we are also acting on our past knowledge to choose unconsciously a particular thing. From a psychological point of view, therefore, it is the case that we are both spectators and actors in the world. There seems to be a serious dilemma: without right knowledge, we cannot rightly observe what is there; but without right observation, we cannot get right knowledge (9, 14) . It is a developing and dynamical process that would operate in the interpretation of knowledge itself through the interaction between thinking subject and observed objects. This dialectical process not only proceeds during an evolutionary history of science, but also occurs during a developmental history of an individual human life, as both are undoubtedly conducted by continuous actions of human minds within the real world and simultaneously unavoidable reactions from it (9).
In fact, the developing process of knowledge arising from the relationship between perceiving subject and perceived objects during a history of science would be similar to the evolutionary process of their structure and function arising from the interaction of organisms with their environment during a history of life (15) . The parallel relationship between the development of knowledge and adaptation of life occurs because both the perceiving subject and the perceived object share the same kind of reality through evolution (16) . In other words, organisms, including humans, are at once experiencing subjective entities and objective physiological entities: this dual capacity leads to the blurring of boundaries between subject and object.
This kind of mysterious relationship between subject and object can be well illustrated by "Drawing Hands" by M. C. Escher, as shown in Figure   1 . Since hands are drawing each other, it is very difficult to predict the complete picture. Of course, the beginning and ending of this process are unclear, but instead, the process of drawing exists definitely; this suggests that the identity of life, in general, can be ascribed not only to the 'object' itself but also to some dynamical process. To understand life itself, therefore, we must identify not only the elements but also the elementary processes within and around the organism. Only then, normal states, disease states, senescent states, and even non-living (or dead) states can be interpreted in terms of dynamic changes in the elementary processes as well as plastic changes in the elements (2). Let us consider the life of a Zen-master (8) . As Daisetz T. Suzuki (1960) explained, there are five steps (or go-i in Japanese) in Zen training (19) .
These five steps are divided into two groups: noetic and conative (or affective). The first three are noetic and the last two are conative (or affective). The third step, the middle one, is the turning point at which the noetic becomes conative: knowledge turns into life. At this point, the noetic comprehension of Zen life becomes dynamic. In the forth step, the Zen-master strives to realize his insight to the utmost of his abilities.
In the last step, he finally reaches his destination, though it is really no destination. 
How to approach the long-standing questions: what is life?
It is well known that there are two kinds of thinking patterns (22, 23, 24) . It is typically Western to think in terms of cause and effect (Fig.4a) , whereas thinking in simultaneities is said to be typically Eastern (Fig.4b) .
To the Westerner, it is an important question to ask 'what came first, the chicken or the egg', and it is very natural to think in the form of a time lapse, where cause precedes effect. When a current state of affairs is derived from a preceding cause, it is considered that an explanation is now obtained satisfactorily. In contrast, Eastern thinking is based on a comprehensive or a field-like view rather than a cause-and-effect or an arrow-like view.
As Nisbett (23) As shown in Figure 5 , an undivided unit, ○, placed in the center starts to divide into opposing units, ○⇔○, which in turn build up a higher unit as a synthesis of opposition, ○⇔○ , and the same process continues to build up a whole system. This is just like the circulation between the exo-world and the endo-system. The targeting whole system is the same as the beginning unit, though there is a difference in size and complexity.
So, the Mandala shows historical processes of both division and synthesis. At the same time, the Mandala is also a picture representing Mandala by projecting the three-dimensional diagram (see Fig.4 ) onto the ena.
Interestingly, there are parallel similars at any level of this symbol.
two-dimensional plane.
Mandalas are good tools for us to acquire improved understanding, because we can speculate missing opposites behind complex features.
Under the given constraints, it is rather difficult to understand the 'outside' world beyond the constraints. However, it is relatively easy to get rid of them by taking their negation. Figure 6 illustrates this situation.
Since the Mandala is based on intra-, inter-and trans-subsystems' conflicts, we have to expect that conflicts also appear beyond the whole system. This may reflext the idea of an inverse relationship given by Kitaro Nishida. A set of two opposing whole systems, represented by clockwise and anti-clockwise rotational arrows would play an important role in predicting the emergent phenom Figure 6 : A set of two whole systems. Note that there is self-similarity at any level of the symbol.
In conclusion, the endo-exo circulation can not only cover both 
